degradation, was characterized genetically. The mutation was found to affect the locus pidA (phospholipid degradation), which is cotransducible both with ilv and metE at a frequencies of 13 and 78%, respectively, and shown to lie between the ilv and metE loci on the E. coli chromosome. DR phospholipase A1 and A2 activities were simultaneously transduced with pldA+ by phage P1; therefore it is proposed that DR phospholipase A has both activities.
A mutant deficient for detergent-resistant (DR) phospholipase A was isolated from Escherichia coli K-12 in our laboratory (8) . During the course of the further characterization of this mutant (DR-), another kind of phospholipase A was found in the mutant as well as in the parent. We designated the latter phospholipase A, which was biochemically characterized to some extent (3), as detergent sensitive (DS). Quite recently, it was disclosed that DR phospholipase A showed not only phospholipase A, and lysophospholipase L, activities, but also phospholipase A, and lysophospholipase L2 activities (2). Albright et al. (1) also showed evidence that both phospholipase A1 and A2 activities show similar properties and siniilar requirements for optimal activity and, at the same time, they confirmed the presence of DS phospholipase A.
For the further characterization of these enzymes, it is important that the DR and DS enzymes be separated and purified. On the other hand, genetic analysis of mutations affecting the enzyme activity also facilitates distinction of these enzymes. Therefore, an experiment was carried out to determine the location of DR phospholipase A gene (pldA, phospholipid degradation) on the E. coli chromosome. This gene was found to be closely linked with metE and localized between ilv and metE. We also present results of enzyme assays of the constructed DR mutants by P1 transduction.
MATERIALS AND METHODS Bacteria and bacteriophage. Table 1 lists the bacteria and bacteriophage used.
Media. XBroth, which contains 10 g of polypeptone (Daigo Eiyo, Co. Ltd., Tokyo) and 2.5 g of NaCl per liter, was used. XAgar was prepared by supplementing Xbroth with 1% agar; soft agar was prepared by supplementing with 0.5% agar. When oleic acid was used as a supplement for the unsaturated fatty acid auxotroph, it was present at 0.005%. Penassay broth (Difco) was used for conjugation.
Bacterial cross. For conjugational transfer experiments,, bacteria were grown exponentially at 37 C in broth. The cultures were mixed to give a final 1:10 ratio of donor to F-cells and gently aerated for appropriate periods at 37 C. The mating mixtures were then sheared vigorously and plated on selective media after dilution and incubated at 37 C. Transductions were performed as described by Lennox (6) . Phospholipase A assay on plates. To screen for the pldA marker, the previously described procedure of phospholipase A assay was followed with some modification (8) . A 0.02-to 0.04-ml amount of a Penassay broth culture of each isolated recombinant clone was applied to a small area on a Xagar plate, and the plate was incubated at 37 C for 2 h. When the spots were dry, they were covered with a few drops of ethanol and incubated again at 37 C for 2 h in order to activate the DR phospholipase A. The use of a small sample of the culture in broth instead of colonies increased the sensitivity of the assay. A 3-to 4-ml amount of the soft agar, maintained at 50 4 1 C, was carefully poured over the growth areas on the plate; the soft agar contained 5 x 108 cells/ml of strain N912 (unsaturated fatty acid auxotroph) and streptomycin (300 utg/ml). The plate was incubated at F' pro,Iac,gal,his,str, (9) [ilV--argHJdei thi/F'14 ilv+,metE+, arg+ AB2277 F-pro,trp,his,str,ilv, (4) Assay of enzymatic activities. Table 3 shows the enzymatic activities of several transductant clones toward the various substrates in DR and DS phospholipase A assay systems.
A metE-derivative of strain 17 (see above) was transduced with Plc grown on strain KL25, and metE+pldA+ transductants were isolated. Three independent clones (17-3-5, 17-3-9, and 17-3-14) were used for the assay. All of them showed both phospholipase A, and A2 activities in the DR phospholipase A assay system. The variance of A, and A2 activities as observed in strains 21 and 17-3-5 may have been due to the variation in the amount of lysophospholipid determined, which is an intermediate product in the catabolism of the substrates. DS phospholipase A activity in the pldA+ transductants was low, although a little higher than that of parent 17.
The pldA-transductant clone (2277-30) of the phospholipase A positive parent (2277) lost DR phospholipase A activity but retained DS phospholipase A activity. DISCUSSION By the genetic analysis of a DR phospholipase A-deficient mutant, the DR phospholipase A gene (pldA) is located between ilv and metE (75' of Taylor's map) on the chromosome of E. coli. They are co-transducible with phage P1. It is therefore now possible to study the DR phospholipase A activity of E. coli by the genetically defined strains.
Previously, we differentiated the DR phospholipase A genetically from the DS phospholipase A by the conjugational transfer of the chromosome (2) . This has been confirmed definitely in this communication. When the cells with phospholipase A of wild type were transduced to pidA -by phage P1 grown on strain 17, they lost the activity detectable in the DR phospholipase A assay system, leaving phospholipase A active in the DS phospholipase A assay system.
When strain 17 was transduced to pldA+, the transductants acquired only the DR phospholipase A activity. In this case, a slight rise in enzyme activity in the DS phospholipase A assay system was seen (Table 3) . In this context it should be recalled that the membrane-bound phospholipase A purified from E. coli (10) was fully active in both DR and DS phospholipases A assay conditions. Therefore, we think that the enzyme activity detected in the DS phospholipase A assay system is due to the DR phospholipase A itself.
The DR phospholipase A activity in the pldA+ transductant clones of strain 17 showed both phospholipase Al and A2 activities. It may be convincing evidence at present that a single DR phospholipase A enzyme has A, and A2 activities.
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